CpG methylation within the 5' regulatory region of the BRCA1 gene is tumor specific and includes a putative CREB binding site.
Breast cancer is a genetic disease arising from a series of germ-line and/or somatic DNA changes in a variety of genes, including BRCA1 and BRCA2. DNA modifications have been shown to occur by a number of mechanisms that include DNA methylation. In some cases, the aberrant methylation of CpGs within 5' regulatory regions has led to suppression of gene activity. In this report we describe a variation in the pattern of DNA methylation within the regulatory region of the BRCA1 gene. We found no evidence of methylation at CpGs within the BRCA1 promoter in a variety of normal human tissues. However, screening of a series of randomly sampled breast carcinomas revealed the presence of CpG methylation adjacent to the BRCA1 transcription start site. One such methylated CpG occurs at a putative CREB (cAMP-responsive element binding) transcription factor binding site in the BRCA1 promoter. Gelshift assays with methylated and unmethylated BRCA1/CREB binding site oligonucleotides demonstrate that this site is sensitive to site-specific CpG methylation. These data suggest that aberrant DNA methylation at regulatory sequences in the BRCA1 locus may play a role in the transcriptional inactivation of the BRCA1 gene within subclones of breast tumors. This study represents the first evidence suggesting a role for DNA methylation in the transcriptional inactivation of the BRCA1 in human breast cancer.